Medicine in Old Age
Problems of Interpretation of Laboratory Findings in the Old F. I. CAIRD British Medical_Journal, 1973, 4, 348-351 Haematological, biochemical, and endocrine disorders are common in old age, and are often eminently remediable, but assessment of their significance is frequently hampered by problems of interpretation of the laboratory data on which the diagnosis and management of such disorders usually rest. There are several reasons for these difficulties in interpretation. Simpie lack of knowledge of well-established normal values is not infrequent. Many normal values in the elderly are identical to those recognized for the young. If an abnormal value is mistakenly considered to be normal "for the patient's age," the opportunity for correct diagnosis and active treatment will be missed. Conversely some normal values differ in the elderly from those taught for the young. If a value normal for the patient's age is considered abnormal, then the patient may be subjected to unnecessary and possibly even hazardous further investigations-or an incorrect diagnosis and so perhaps prognosis will result. In both instances the necessary information may be found in journals which are not easily accessible, may not yet be in the textbooks, and in consequence is not taught.
A further difficulty arises from the fact that some normal values are not yet certainly established for the elderly. One reason for this is the high frequency of disease states in old age, which may make distinction of normal from abnormal uncertain. There is often in addition a problem in assessing the significance of minor deviations from normality as shown by laboratory tests in old people, and consequent difficulty in management of patients with such abnormalities.
The present paper attempts to review and discuss in respect of the elderly several commonly performed laboratory tests and the problems of interpretation which they present, both in relation to screening procedures and to the assessment of sick old people.
Haematological Tests HAEMOGLOBIN CONCENTRATION
The haemoglobin concentration does not change significantly with age,' and thus values considered to indicate anaemia should be identical in young and old. If a haemoglobin concentration of less than 12 g/100 ml is taken to define anaemia,2 or at least as an indication for further investigation, a few elderly women will be found whose haemoglobin concentration lies between 11-5 and 11-9 g/100 ml, yet who have no evident cause for anaemia;3 and several men will be overlooked, whose haemoglobin concentration is above 12 The white cell count tends to fall with age, mainly owing to a reduction in lymphocyte count. Table I gives values derived from a study of 480 old people living at home."4 The upper limit of normal for the total white cell count is shown to be 9,000/mm3, which is less than the textbook figure of 10-11,000/mm3. Total counts over 9,000/mm3 may thus be taken to indicate leucocytosis. The lower limit of the total count is 3,000/mm3, and leucopenia should therefore not be diagnosed unless the count is below this figure, rather than the customary levels of 4-5,000/mm3. These two conclusions are good examples of the need for accurate knowledge of normal values in old age, to ensure correct diagnosis where this is appropriate, and to avoid unnecessary further investigation. (table III) . The most obvious example is the blood urea, which is the result of the body's production of the urea and the glomerular filtration rate. The former probably falls with age, and the latter certainly does,20 and to a greater extent, so that the plasma concentration of urea rises with age.2' 23 The upper limit of normal for the blood urea in people over 65 is about 60 mg/100 ml.24 Renal failure, with its poor prognosis and attendant potentially hazardous investigations, should not be diagnosed if the blood urea is below this figure. Exactly similar considerations apply to the serum creatinine, for which a reasonable upper limit of normal in old age is 1-9 mg/100 ml, rather than the customary figure of 1-6 mg/100 ml. A further example of a normal range which may differ in old people is provided by the serum calcium. There seems little doubt that in elderly women the commonly accepted upper limit of 10-5 mg/100 ml is too low, '8 26 and that values of or even 110 mg/100 ml may be found in the absence of any symptoms or other biochemical or radiological evidence of hyperparathyroidism or other cause of hypercalcaemia. The sex difference shown in table III for serum calcium may perhaps be of clinical importance.
PHOSPHATASES
It is uncertain whether the normal range of serum alkaline phosphatase is the same in young and old. A rise in mean values with age has long been attributed to an age-related increase in the prevalence of Paget's disease, and more recently to osteomalacia since the recognition that this disorder is common in elderly women.'2 Nevertheless, in elderly hospital patients, osteomalacia and Paget's disease are considerably less frequent conditions associated with a serum alkaline phosphatase above the conventional upper limit of normality of 15 
Tests of Endocrine Function
The endocrine disorders common in old age are diabetes mellitus, hyperthyroidism, and hypothyroidism. All others are distinctly rare, and only those tests relevant to the three common conditions mentioned will be discussed.
DIABETES
The most important single measurement in the diagnosis of diabetes is the random biood sugar. Values below 150 mg/100 ml may be accepted as normal in the elderly, 17 35 and values over 200 mg/100 ml as indicative of diabetes-and thus requiring appropriate treatment. Most people with blood sugar levels over 200 mg/100 ml have glycosuria, and many have frank diabetic symptoms-though these may only come to light on direct questioning. The difficulties concern those elderly people found to have random blood sugar levels between 150 and 200 mg/ 100 ml. Consideration of all the circumstances, including the presence or absence of symptoms, repetition of the random blood sugar, or determination of the fasting blood sugar (a value of 130 mg/100 ml or more being taken to indicate diabetes) will help in deciding whether a diagnosis of diabetes is justified. Recourse to a glucose tolerance test may only increase the uncertainties, since many old people have tests in the "borderline" region, with a blood sugar two hours after glucose between 120 mg/100 ml-the level defining normality-and 200 mg/ 100 ml-the level defining diabetes.
THYROID DISEASE
Of the numerous tests of thyroid function, those making use only of blood samples have much to recommend them in the diagnosis of thyroid disease in the elderly. The normal range of values of the serum protein-bound iodine (P.B.I.) is usually taken to be the same in old age as earlier in life (that is, 4-9 Lg/ 100 ml), but the assessment of values outside this range, both below and above, is often made difficult by several factors which are common in the elderly. Acutely ill elderly patients often have low values of P.B.I., owing to reduction in thyroxinebinding globulin levels. 36 Falsely high values are perhaps even more frequent, and result from iodine ingestion (particularly in cough medicines), and from a variety of drugs.37 3" A careful drug history is thus essential in assessing the significance of an abnormal P.B.I. in an old person, but the use of the more recently introduced determinations of serum T-3 and T-4 levels is likely to be necessary to resolve many of these problems.39 The greater availability of these tests will be of value in the diagnosis of these remediable disorders in old age.
Conclusion
Laboratory investigations are essential for the accurate diagnosis of many treatable conditions common in the elderly. The proper interpretation of the results of such investigations demands a knowledge both of the normal values encountered in old age and of the numerous factors which may produce misleading results.
Renal tubular acidosis (R.T.A.) is a selective defect in the kidney's ability to acidify the urine and leads to systemic acidosis. It must be distinguished from the acidosis that develops in renal failure, whatever the cause, when glomerular filtration rate (G.F.R.) falls to below [15] [16] [17] [18] [19] [20] how- ever, that hypocalcaemia is a relatively uncommon complication of long-term anticonvulsant therapy, and if the patient in question has a normal plasma calcium, phosphorus, and alkaline phosphatase it is very unlikely that she has drug-induced osteomalacia. It is far more likely that she has senile oseoporosis, which would be unaffected by vitamin D supplements.
